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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new thermosetting resin constituent which can be 
used for FRP used in fields, such as an electrical part, an aircraft, and an automobile, mold goods, a film, 
adhesives, etc. It is related with the thermosetting resin constituent which was excellent in the thermal 
resistance, tough nature, and solvent resistance which use an epoxy resin and aromatic polyester as an 
indispensable component in more detail. 
[0002] 

[Description of the Prior Art] The resin the advanced composite material used for an electrical part, the 
aircraft, etc. and for films requires high thermal resistance and the outstanding mechanical property. As 
resin which suits these demands, although the epoxy resin is used abundantly, generally the epoxy resin 
which has high thermal resistance has the fault of being weak. In order to improve the brittleness of an 
epoxy resin conventionally, liquid rubber is added or approaches, such as using a long-chain amide 
compound for a curing agent, Ixave been taken. However, by such approach, it has the fault that thermal 
resistance - the elastic modulus of a hardened material falls or glass transition temperature falls - is 
unmaintainable. In order to solve this fault, the approach of mixing thermoplastics excellent in thermal 
resistance, such as polyether sulphone, is tried in recent years. However, by the approach of mixing 
thermoplastics, such as polyether sulphone, when it adds by the shape of impalpable powder to a non- 
hardened epoxy resin, only an uneven hardened material is obtained from generally these thermoplastics 
being inferior to compatibility with an epoxy resin. Moreover, even when non-hardened an epoxy resin 
and thermoplastics are dissolved in homogeneity with use or heating of an organic solvent, the phase 
separation of an epoxy resin and thermosetting resin arises after deliquoring or the hardening reaction of 
an epoxy resin. In these ununiformity hardened materials, we are anxious about many properties, such as 
solvent resistance which neither the mechanical property of an epoxy resin nor whose thermal resistance 
improved, and excelled [ one side ] in the epoxy resin, falling. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in view of this situation, and uses 
die thermosetting resin constituent excellent in tough nature, thermal resistance, and solvent resistance 
as an offer plug. 
[0004] 

[Means for Solving the Problem] That is, this invention is characterized by being characterized by using 
as an indispensable component Ihe aromatic polyester which has specific structure, and an epoxy resin. 
For the aromatic polyester applied to this invention, a repeat unit is a general formula (1). 
[Formula 2] 

[x] ID=000004 
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If it comes out and has the molecular structure shown, when it is molecular weight and a copolymer, it 
will not limit especially about the rate. Generally this compound is obtained from aromatic series 
dicarboxylic acid or its derivative, and dihydric phenols, such as bisphenol A, or the derivative of those, 
and for example, U polymer (Unitika, Sumitomo Chemical U-100) is mentioned as a concrete thing. 
[0005] Moreover, as long as it is the compound which averages in the molecule and has many epoxy 
groups from two pieces, a limit may not have the epoxy resin applied to this invention in the molecular 
structure, molecular weight, etc., and it may be the aliphatic series of saturation or partial saturation, 
annular aliphatic series, aromatic series, or a heterocyclic compound, and may be a compound which 
contains functional groups, such as a halogen atom, a hydroxy! group, and a ether group, further. As an 
example of such an epoxy resin, b isphenol A, Bisphenol F The diglycidyl ether compound guided from 
halogenation bisphenols, such as dihydric phenols, such as Bisphenol S, hydroquinone, and resorcinol, 
or tetra-bromine bisphenol A, The novolak system epoxy resin guided from the novolak resin which is 
the resultant of phenols, such as a phenol and o-cresol, and formaldehyde. Para aminophenol, m- 
aminophenol, 4, and 4'-diamino diphenylmethane. The aromatic amine system epoxy resin guided from 
p-phenylene diamine, m-phenylenediamine, m-xylylene diamine, etc.. The diglycidyl compound guided 
from aromatic carboxylic acid, such as a p-oxy-benzoic acid, an m-oxy-benzoic acid, a terephthalic acid, 
and isophthalic acid, a hydantoin system epoxy resin, cycloaliphatic epoxy resin or these rubber, an 
urethane denaturation compoimd, etc. are mentioned. In addition, in this invention, two or more these 
epoxy resins can also be used for coincidence. Moreover, the epoxy resin in this invention can be used 
together with compoimds generally used as a curing catalyst of an epoxy resin, such as imidazole 
derivatives, tertiary amines, and a boron-trifluoride complex, and can be used. 
[0006] In this invention, the following reasons can be considered about the thermosetting resin 
constituent thermal resistance and tough nature excel [ constituent ] in using as an indispensable 
component the aromatic polyester which has the specific molecular structure, and an epoxy resin being 
obtained. That is, the aromatic polyester and the epoxy resin which are applied to this invention are 
excellent in compatibility, and it is possible to obtain uniform mixture in tiie condition without the 
reaction of an epoxy resin. Moreover, as for an epoxy compound, it is well-knovm that it is possible to 
form covalent bond by ester and the addition reaction at **********^ voL49, No.3,218 (1991), etc. As 
mentioned above, in the mixed state without a reaction in aromatic polyester and an epoxy resin, or the 
hardening condition after a reaction, it can have a firm interaction between mutual molecules or between 
matrices, and the bridge formation mesh of an aromatic polyester molecule and a hardening epoxy resin 
can consider forming a very precise distributed condition. Consequently, it becomes possible to be 
compatible by high order origin in the thermal resistance and solvent resistance which were excellent in 
the epoxy resin, and the tough nature of aromatic polyester. 

[0007] The compounding ratio of the aromatic polyester in this invention and an epoxy resin can be 
adjusted [ the class of aromatic polyester or epoxy resin, and ] to arbitration according to the property to 
need. In order to acquire especially excellent thermal resistance and tough nature, and solvent resistance, 
it is desirable to use the compounding ratio of aromatic polyester and an epoxy resin between 99 to 1 
and 1 to 99 (weight ratio). It becomes difficult for the compounding ratio of aromatic polyester and an 
epoxy resin to obtain a hardened material with good solvent resistance above 99 to 1 (weight ratio). 
Moreover, as for tough nature, below 1 to 99 (weight ratio) is [ the compounding ratio of aromatic 
polyester and an epoxy resin ] insufficient. In addition, especially the manufacture approach of a 
thermosetting resin constituent and the hardening approach by this invention are not limited, and can 
choose the various manufacture approaches and the hardening approach according to the configuration 
and application. Below, an example explains this invention more concretely. 
[0008] 
[Example] 

The example 1, example 1 of comparison, and 2 example 1 epoxy -resin (Sumitomo Chemical ESCN- 
195 -6) 100 weight section, thgjgo matic polyester (Sumitomo Chemical make U-IOQ ) 230 weight 
section, and the curing catalyst(?e3iyl-4-methylimidazole made from Wako Pure Chem Industry) 1 
weight section were added in the N-methyl-2-pyrrolidone 1650 weight section, and the homogeneity 
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solution was obtained. Next, this solution was cast on the glass plate and it dried for 10 minutes by 120 
degrees C and ordinary pressure. Then, after carrying out the ** form of the film-like resin mixture from 
the glass plate and fixing with a metal flask, heating was performed at 170 degrees C for 1 hour, and the 
fihn-like resin hardened material was obtained. About this resin hardened material, the tension test was 
performed at the room temperature and it asked for tensile strength, the elastic modulus, and the 
elongation percentage. Moreover, the dynamic viscoelasticity trial was repeated twice per same test 
piece with the programming rate of 5 degrees C from a room temperature to 300 degrees C, and was 
performed, and it asked for glass transition temperature from the temperature which shows the 
maximum of the loss tangent in the 2nd measurement. Furthermore, solvent resistance was searched for 
from the weight retention before and behind the 4-hour immersion in a N-methyl-2-pyrrolidone. A result 
is shown in Table 1. 

[0009] It replaced with the aromatic polyester 230 weight section in example of comparison 1 example 
1, and the N-methyl-2-pyrrolidone 1650 weight section, and the tension test was performed using the 
resin hardened material obtained by the same technique as an example 1 using the polyether sulphone 
(Sumitomo Chemical Victrex 4800 G) 230 weight section and the N-methyl pyrrolidone 950 weight 
section. Moreover, although the dynamic viscoelasticity trial was perfomied by the same technique as an 
example 1, at the time of the 1st temperature up termination, the test piece was deforming with heat, and 
2nd measurement was not completed. Furthermore, solvent resistance was searched for from the weight 
retention before and behind the 4-hour immersion in N-methyl pyrrolidone. A result is shown in Table 
1. 



[0010] 
[Table 1] 
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[001 1] It tums out that the resin hardened material using the thermosetting resin constituent of this 
invention is excellent in tough nature since tensile strength and elongation are large as compared with 
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the resin hardened material of the example 1 of a comparison so that an example 1 may see. Moreover, 
since the resin hardened material using the thermosetting resin constituent of this invention has little 
deformation by the temperature up of a repeat as compared with the resin hardened material of the 
example 1 of a comparison and glass transition temperature is high, it turns out that it excels also in 
thermal resistance. Furthermore, solvent resistance is also known by that it is good. 
The homogeneity solution which added and obtained the example of comparison 2 epoxy-resin 
(Sumitomo Chemical ESCN- 195 -6) 100 weight section and the curing catalyst (2-ethyl-4- 
methylimidazole made from Wako Pure Chem Industry) 1 weight section in the N.N- 
dimethylformamide 570 weight section was cast on copper foil, and it dried by the same technique as an 
example L Heating was performed at 170 degrees C for 1 hour, copper foil was removed after that, and 
the resin hardened material was obtained. This resin hardened material was not able to obtain a test piece 
weak [ very ] and required to measure a property. 
[0012] 

[Effect of the Invention] As mentioned above, according to this invention, the thermosetting resin which 
has high thermal resistance and the outstanding tough nature is obtained, with the outstanding solvent 
resistance maintained which is the advantage of an epoxy resin so that clearly. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/21/05 



